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TI- FERROELECTRIC FILM FOR SEMICONDUCTOR DEVICE AND FORMING METHOD FOR THE 
SAME 

PN- 10 -041486 -JP 10041486 A- 
PD- February 13, 1998 (19980213) 
AU- KYO SHOSEKI 

PA- SAMSUNG ELECTRON CO LTD [488957] (A Non- Japanese Company or 

Corporation) , KR (Korea) Republic of 
AN- 09-082195 -JP 9782195- 
AD- March 14, 1997 (19970314) 

PR- 9617880 [KR 9617880], KR (Korea) Republic of, May 25, 1996 (19960525) 

IC 6 _ H01L-027/108; H01L-021/8242 ; C30B-029/32; H01L-021/316, 

CL- 42.2 (ELECTRONICS — Solid State Components); 13.2 (INORGANIC 

CHEMISTRY — Inorganic Compounds) 
KW- R005 (PIEZOELECTRIC FERROELECTRIC SUBSTANCES) 
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TI- FERROELECTRIC FILM COVERED BASE AND ITS USAGE 
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CL- 42.2 (ELECTRONICS — Solid State Components) 

KW- R005 (PIEZOELECTRIC FERROELECTRIC SUBSTANCES); R007 (ULTRASONIC 
WAVES) ; R115 (X-RAY APPLICATIONS) 

AB- PROBLEM TO BE SOLVED: To prevent asymmetry of the hysteresis loop, 
denseness and surface- flatening of a ferroelectric film, and 
preventing generation of leakage current, by forming a first 
ferroelectric film, an intermediate buffer layer and a second 
ferroelectric film of the same kind as the first ferroelectric film, 
on a substratum in this order. 

SOLUTION: An oxide silicon layer 12 as a thermal oxide film is formed 
on the surface of a base 11 of a silicon single crystal wafer, a 

1 



bonding layer 13 of Ta and a lower electrode 14 of Pt are formed on 
the oxide silicon layer 12 in this order by using a sputtering 
method, and a substratum composed of Pt/Ta/SiO (sub 2) /Si is formed. A 
first ferroelectric film 15 of Bi{sub 4)Ti(sub 3)0(sub 12) is formed 
on the Pt electrode 14, and an intermediate buffer layer 16 of 
titanium oxide is formed on the first ferroelectric film 15. A second 
ferroelectric film 17 of Bi(sub 4)Ti(sub 3)0(sub 12} is formed on the 
titanium oxide 16, and a ferroelectric film covering substratum 
constituted of three layers is formed. By arranging the intermediate 
layer between the ferroelectric films, asymmetry of the hysteresis 
loop can be prevented. 
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Semiconductors, MOS) ; R115 (X-RAY APPLICATIONS) 

AB- PROBLEM TO BE SOLVED: To provide a ferroelctric thin film device, a 
manufacturing method thereof and a ferroelectric memory device, 
enabling the low temperature film forming with reduced leak current. 

SOLUTION: The method of manufacturing a ferroelectric thin film 
device having a lower electrode layer 4, the ferroelectric thin film 
5 and upper electrode layer 6 successively laminated on a substrate 
comprises forming an oxide thin film to be the ferroelectric thin 
film 5 on the lower electrode layer 4 formed on the substrate by the 
physical or chemical vapor deposition, forming the upper electrode 
layer 6 on this oxide thin film, and heating it to form the 
ferroelectric thin film 5 in a less pressure gas atmosphere than 
latm. in a heat treating step. 
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PD- August 26, 1997 (19970826) 
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PA- DAI DO STEEL CO LTD [330235] (A Japanese Company or Corporation), JP 
(Japan) 

AN- 08-030221 -JP 9630221- 
AN- 08-030221 -JP 9630221- 
AD- February 19, 1996 (19960219) 
IC 6- H01L-021/205; H01L-021/68 
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(22) Date of filing: 1 4.03.97 
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(71) Applicant: 

(72) Inventor: 
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(54) FERROELECTRIC FILM FOR SEMICONDUCTOR 
DEVICE AND FORMING METHOD FOR THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device with a desired crystal form. 

SOLUTION: This method included a 1st stage for forming 
a part of a ferroelectric film 85 while using a 1st oxidizing 
gas and a 2nd stage for completing the ferroelectric film 
85 while using a 2nd oxidizing gas containing a 
component different from that of the 1st oxidizing gas so 
that the ferroelectric film of a semiconductor device 
having a uniform surface and a small leakage current can 
be formed through a simple process. It is desirable the 1st 
oxidizing gas is any one of N 2 0, 0 2 , 0 3 and NOX and the 

2nd oxidizing gas is a mixed gas containing the 1st 
oxidizing gas. It is further desirable the 1st oxidizing gas is 
0 2 and the 2nd oxidizing gas is a mixed gas of the 1st 

oxidizing gas and N 2 0. 
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